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Background and Objectives: Sodium dodecyl benzene sulfonate (SDBS)
as an anionic surfactant may be added to the soil by the use of wastewater,
sewage sludge and pesticides and affects its physical, chemical and
biological properties. This study aimed to evaluate the impacts of SDBS on
some chemical and physical attributes of loam-textured soil.

Materials and Methods: In this study, the effect of SDBS as a between-
subject factor at four levels (0, 0.01, 0.05 and 0.25 %) and the effect of
time as a within-subject variable at eleven levels (0.25, 2, 7, 14, 21, 28, 35,
49, 63, 77 and 91 days) on soil pH, EC, available Fe, Mn, Zn and Cu,
dissolved organic matter index and organic carbon were investigated in a
repeated measures design with three replications. The effects of SDBS
application on SAR, available sulfate, saturation percentage, bulk density
and aggregate stability index were assessed in a completely randomized
design after 95 days with three replications. For this purpose, 15 kg of the
soil was placed in each of 12 polyethylene containers. Then, SDBS
solutions at the levels mentioned above were sprayed on the soils, and the
soils were incubated at room temperature for 95 days. The interior of the
container was separated into two parts by a perforated wall to take
undisturbed and disturbed soil samples for physical and chemical soil
attributes, respectively. Finally, the properties of the sampled soils were
determined at the above time points.

Results: The pH and EC values decreased and increased over the
incubation period, respectively. The pH of the soil at the 0.25% SDBS
level was first lower and then higher than that of the control. The final soil
EC values at the 0.01, 0.05 and 0.25% SDBS levels (543.3, 693.7 and 786
uS cm™) were higher than control (513.3 puS cm™). The concentration of
available Fe at the 0, 0.01, 0.05 and 0.25% SDBS levels within the first 6
hours of the incubation period (3.51, 3.88, 4.02 and 4.56 mg kg?)
decreased to a nearly constant concentration after 63 days (2.19 mg kg™).
From now on, an increase was observed only for 0.01 and 0.05% SDBS
levels. The concentration of available Mn also decreased with time.
However, the direct relationship between the available concentration of this
metal cation and the SDBS level was observed only in the first week of the
incubation period. After that, the changes were irregular. In contrast, such a
direct relationship for Zn was absent at the beginning of the experiment but
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observed at the last month of the incubation period. The first decreasing
and then increasing trend in available metal concentration was also
observed for Cu, but the interaction between the SDBS level and time was
not significant. The available concentration of all four cationic metals
increased with increasing the level of added SDBS, and the observed order
was Zn< Fe< Mn = Cu, on average. The dissolved organic matter index
showed the soil concentration changes of SDBS were more regular than
soil organic carbon. Furthermore, soil available sulfate and SAR
significantly increased with increasing the SDBS added level. Among the
soil's physical attributes, only aggregate stability significantly decreased at
the 0.25% SDBS level.

Conclusion: In general, results showed that the effect of SDBS addition on
the temporal changes of soil available Fe, Mn, Zn and Cu was different for
each metal. Therefore, changes in available forms of metal ions in the soils
after the addition of greywater may not be due solely to their presence in
greywater; surfactant alone can be responsible for these changes. The soil
EC and SAR significantly increased with increasing the SDBS level.
However, aggregate stability decreased significantly only at the highest
level of SDBS.
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Table 1. Some general soil properties.
PC Clay Silt ocC CCE CEC EC H
(%) (%) (%) (%) (%) (mol kgl @sm? P
31 14.9 31.5 2.7 2.8 23.3 0.42 7.39
SIS o b PC

Ole; =238 L SDBS kv 4es ;> S+ pH
e (A=Y S8 cll Lals Ly, S
5 DA (P05 Sl wnlis 4 s L
e (VA 5 VY g 5a) PH sl 0 508
sdalis dali 5 SDBS a5 +/Y0 T 3
SDBS asys +/00 5 0/ Tk 0w s (LS
GBS Ly, (2T K8 sss gobsbae ool
G 4 Ol e 1) 0 Sa Sl b ss pH O als

(YY) sl s S s g3lecl 2 b T sl g

pH
s (A .3N) 18
16 T4
- cmtml
- X
- Ty -
= - —.— i %
65 =0 X
() 29" 1
a4 ’
0 » w0 o = 100
{ o
Thsue (days)

S bt G Shs tpberd LS
o 3 Sas e (ool SAR EC pH Jels
S IS (DOM) Jgme I 5l5n coal 3
g LAd (gl el 3 ol 5 (DOC)
53 S5y cul Ol 5 SDBS (sla jl Slols

ol ol S Y J g
A e 0L (Y dpdr) bl 42 S :pH
PH ,» Lol Llize 31 5 oley 5 SDBS (gl il S
Ly blee Aoy S bl mhau s S
S el O Sy 35 Glacdl Gla: Sl 4l

pit
B

"
b | I
| I .
() onm s 0nis

(s sbins -

SDBSlevels (%)

(P<+/20) S pH , 0b) 5 SDBS sla 51 () 2 5 5 () landl gla Kl auslie - K

Figure 2. Comparison of marginal means (A) as well as group means (B) for SDBS and time effects
on soil pH (P<0.05).
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on soil EC (P<0.05).
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Figure 4. Comparison of marginal means (A) as well as group means (B) for SDBS and time effects
on soil available Fe (P<0.05).
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on soil available Mn (P<0.05).
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Figure 6. Comparison of marginal means (A) as well as group means (B) for SDBS and time effects
on soil available Zn (p<0.05).

3 Sl e by e A SAS 4 by e
C2d8 L sl DTPA L g o ol sl 4 S
03,5 O I 4 jomie 45 5SS g 4y 2 5 Ole
Sy e g Sl JSha Sl
Sl o)lss Sl s sd e oal B0 Todoms 5 o
0SS ey Al s S alp e
Aab (=Y KE) pH als e s Wlg e
oo obslae Zals 53 (YY) 0L 55 5 b
03 SasSOl ST S a5y Ve L S el
Wb S palp e 2alS (P s S edalies
G Jlo S 6O S day I 3 lsbias 53,
e 53 S sl p L1 Ol (TE) 5,
o 23 iS5l oSSke sba SDBS 0331

55

v

( dodr) bl s mli 1S gl B
BLE e 2 Oy 5 SDBS (gla i1 oS das o OLL
bl g b oy S bl a3 S
CSle  amlis 50 blae LOT iz
2 S palp e oS ol O Sl 5 slacil
5y 93 Bl oley w8 L SDBS Tl 4en
0Ll Ly &8 der e 3L A e 5 RIS
I8 wd sdalie Jilssl G 05 S sSTl oy
(A5 Sl amlis 4 a5 L (-
e S el e SIS ) 50S 5 0 S
sdalise dals 5 SDBS sy /Y0 #jhu
Sl Ao y> /YO 5 0/00 C)_\M ST g R VR
chle nislh cle (o =Y S8 s g olslas

Ju‘j,?@ Q.);d.tjg.“ 69 J.;U‘ B Sk V.A\Jﬁ o



VLY Y b)wc\i b)sb¢)|ég'li4§93'9t5l$%ﬂ.\n Q)m

Zn (8.3%) < Fe (17.2%) < Mn (26.6%) =

3 s 2 S gl B s Cu (26.9%)
. 0

DS ZN 5 5 CU Gl 1 s sl St 51 K A SDBS i dadle S, ke
(E7) @s S o aily S )'\J-.;i;ﬂjw,«cl,a':glﬁl) 6
Avallable Cu
Avallable Cu ® .
- L (A A0 2 .
l' ; 1490 3 .,. ST .
s - (“antil ; E0s
:'1 ; L0 - {).0]% :;.. ;!::
! ! 0,80 () (V0 g ea"
- )29 z
060 L)
0 0 o o0 L 100 * 0o s 0
TN (%) SDBS - h
e (dasy) SDBES Wy b (%)

(P<e/10) Sl e 5 Blej 5 SDBS (sla 51 (0) (255 5 () (slamdl (sbapSils anmlis -V |5

Figure 7. Comparison of marginal means (A) as well as group means (B) for SDBS and time effects
on soil available Cu (P<0.05).
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Figure 8. Comparison of marginal means (A) as well as group means (B) for SDBS and time effects
on DOM index (P<0.05).
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Figure 9. Comparison of marginal means (A) as well as group means (B) for SDBS and time effects
on soil organic carbon (SOC) (P<0.05).
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Table 3. Analysis of variance for SDBS effects on soil available sulfate and sodium adsorption ratio.

Ola o 5 Slee
Mean squares
df SVs
e S al b Oy
Sodium adsorption ratio Soil available sulfate
2041 23884.2" 3 SDBS
8.100 5.234 8 Error
4.31 2.50 CV (%)

o

A3 S Jlez o 3 lsbas |



OSoR g 58 5350 (e v Olgdlgw (3 Jawdgd s :,a,)ls,.;‘l:

-

manel L' o i

-

Sodium advorption ratho (mamed L1)**
k-4

o

Lsw 3 5 dlydly sz L SDBS il
Sl 5 b mals O mbe pi5 S
Lol s a4 of 38 5 balsbs | Sy s
Lol TSl e olg 0 S s Sl
ez S SIS 5 01,8 Jrasg A (0) 35
Col cul Sen badlsls Swas 5 ildl o
9 1ea ool ¢|: 4 aS 54d uT 3958 S8y ol B

(08) ol o ds w65l

om

0.0%

0,28

(2 13) SDBS g oleu
SDHBS levels (%)

(P</40) s o Comd 2 SDBS 51 sl pKils s VY 03
Figure 11. Comparison of means for SDBS effects on SAR (P<0.05).

SDBS sla il [y a1 Sesb b Sny
2l s s Al o et o gl sk
C’L" el ods SN E Jadr s SIS (g5lL
S das e OlES (8 Jadr) bl 4
Sk s mlb S 5 Sl lsl asys  SDBS
claw > GlS l asls s Jhsbes o
boSle anslie 5y bbas Aoy G Jlaz|
SDBS v (2l L« sl 0lis OF JS5)
dﬂ.« 0 &S Lo s 3Ll balas gl
03 blae e bl S SDBS a0
slaalis ol s caalie wlusl gl
S i) Sl GRS atls Olpse S
SAL A 0)) sk S s S
Ol 1 SDBS mhauw il L Lawlisls

LS gL esle g g8l L;!Ke ;CL_&‘ Ao ys 3 SDBS (sla j1 bl a8 -2 J g

Table 4. Analysis of variance for SDBS and time effects on saturation percentage, bulk density and aggregate
stability index.
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